Purpose -To provide an overview of recent research that collectively demonstrates the potential for peanuts as an aid to weight management. Design/methodology/approach -Research on nuts and their effects on health has been plentiful in recent years. This short literature review focuses principally on that research relevant to peanuts. Findings -Epidemiological and intervention studies have provided useful information on the beneficial effects of nuts, including peanuts in relation to weight management and obesity. This has served to overturn the perception that peanuts, due to their fat content, should not be included in weight loss diets. Furthermore, that, for effective weight management, a moderate fat diet, that includes peanuts, may be more effective for both cardiovascular health and weight management. Research limitations/implications -More definitive research to directly assess the effects of peanuts on energy balance and body weight is recommended to ascertain optimal quantities of peanuts that can be included in diets for both weight loss and weight maintenance. Plausible explanations for the absence of expected weight gain with regular nut consumption are reported and further research to explore these theories will be reassuring. Practical implications -Inclusion of daily 1oz(30 g) handfuls of peanuts within a moderate fat diet can be recommended as a useful means not only to improve diet quality but also to assist with weight management, due to their satiating effects. Originality/value -This paper will be useful to health professionals and educators by highlighting how a convenient snack food, peanuts can play a beneficial role within a healthy diet for both cardiovascular protection and weight management.
Introduction
Peanuts were traditionally viewed as useful nutritionally but fell from favour as a consequence of general negative concerns about fat. Despite reductions in fat intakes (Hoare et al., 2004) , levels of obesity have dramatically increased by over 400 per cent in the UK over the last 25 years, more so than in most European countries, (House of Commons Health Committee, 2004) . The apparent failure of low fat diets to control weight has encouraged debate regarding the ideal percentage of macronutrients in the diet that can assist weight control (Willett, 1998) . The emphasis on low fat, weight loss diets (<30 per cent energy from fat) has often precluded nuts from recommendation, regardless of their nutrient density.
The beneficial effects of unsaturated fats are now well documented (Willett, 2001 ). Epidemiological studies have confirmed that consuming nuts, a snack food, at least five times per week may contribute to protecting against cardiovascular disease (CVD), type two diabetes and more recently gallbladder disease (Hu et al., 1998; Jiang et al., The Emerald Research Register for this journal is available at www.emeraldinsight.com/researchregister
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2002; Tsai et al., 2004) . Nuts do not appear to have a detrimental effect on glucose homeostasis and hence may offer protection against insulin resistance (Garca-Lorda et al., 2003) . Several intervention studies in normal, hyperlipidaemic and diabetic subjects have demonstrated the cholesterol-lowering effects of groundnuts (legume peanuts) and tree nuts, when consumed regularly at a level of 1oz or more, (GarcaLorda et al., 2003; Alper and Mattes, 2003) .
Fat weight loss
Given that obesity in itself is a risk factor for CVD and that the type of fat consumed is more important than the total amount of fat, as a risk for chronic diseases (Khor, 2004) , it would be useful to be able to recommend peanuts within weight management diets. Prospective cohort studies have shown that nut consumption can be cardioprotective in both lean and obese individuals (Sabaté, 2003) . Pelkman et al. (2004) explored the effects of altering the energy profile of a diet on cardiovascular health in 52 healthy, overweight and obese men and women, assigned to a low fat diet (18.3 per cent of energy), or a moderate fat, high monounsaturated fat (MUFA) diet (32.8 per cent). Both experimental diets were low in saturated fat (7 per cent). Half of the fat from the moderate fat diet came from peanuts, peanut butter and peanut oil. Weight loss was regulated and did not differ between the groups, although significant changes to lipid profiles were observed. Both groups' total cholesterol, LDL cholesterol and triacylglycerol levels reduced significantly. However, consuming the low fat diet also significantly reduced protective HDL levels, by 12 per cent, whereas those on the moderate fat diet maintained their HDL levels even during the weight maintenance phase. Thus a moderate fat diet, containing a large proportion of fat from peanuts can achieve good weight loss (2 lb/wk), whilst also benefiting cardiovascular health. Whereas following the typical low fat diet may adversely effect CVD risk, even in response to weight loss, since reduced HDL levels, whilst following a low fat diet, have been shown in both long and short term studies.
McManus et al. (2001) compared success rates of the typical low fat diet with a Mediterranean-style, moderate fat diet (high in MUFAs provided by nuts, peanuts, peanut butter, avocados and olive oil). Three times as many people were able to stick to the Mediterranean-style, moderate fat diet vs the low fat diet and they were able to keep off a significant amount of their lost weight for up to two-and-a-half years, whereas the low fat group had regained some of their initial weight loss by 18 months. The authors attribute the success of the moderate fat diet to the greater palatability and variety afforded by the daily inclusion of foods such as peanuts and olive oil that would be prohibited on a typical low fat diet.
Nuts and weight Epidemiological data and nut -feeding studies have highlighted the fact that regular nut consumption is not associated with increased body mass index (BMI), both in freefeeding and more controlled diet situations. Hu et al. (1999) showed statistically significant negative associations between nut consumption and BMI in 31,200 people. Schroder et al. (2004) studied 3,162 Spanish adults and showed that those who were more adherent to a traditional Mediterranean diet, which includes nuts, had statistically lower BMIs. US Government food survey data from 1994-96 has been used to show that both nut eaters and, more specifically peanuts eaters had lower BMIs than non nut and peanut eaters (Sabaté, 2003; Griel et al., 2004) . Furthermore, BMI did not change with increasing peanut consumption, despite the fact that almost a third of the peanut consumers were eating more than two, or more than three handfuls of peanuts per day. Interestingly energy intakes were significantly higher for peanut consumers and possible explanations for this will be explored later. Supplementation studies using separately, peanuts, walnuts, almonds, pistachios, macadamia and pecans illustrate overwhelmingly that short-term consumption of moderate to large amounts of nuts has shown no increase in body weight (Sabaté, 2003; St-Onge, 2005) . Sabaté (2003) reviewed the evidence and concluded that free living people on self selected diets that included frequent consumption of nuts were unlikely to have a higher BMI as a consequence. Griel et al. (2004) has demonstrated that the regular peanut consumers had better diet quality overall, having higher intakes of vitamin E and folate, magnesium, zinc, iron, monounsaturated fat and dietary fibre, and lower intakes of cholesterol. Additionally, Talcott et al. (2005) has shown that peanuts are as rich in antioxidants as many fruits, in particular vitamin E and the polyphenol, p-coumaric acid, which has been shown to block lipid peroxidation and reduce cholesterol levels. McManus et al. (2001) also showed that following a moderate fat, weight loss diet (that included peanuts and olive oil) significantly increased intake of vegetables and fibre by one portion per day, whereas, those people following the low fat diet decreased their intake. Thus the use of moderate fat, high MUFA diets, that allow inclusion of peanuts and a greater variety of food, can improve diet quality both directly and indirectly. Low fat weight reducing diets, particularly for women can be restrictive to the point that nutrient adequacy cannot always be guaranteed and micronutrient supplements are often recommended as insurance (Thomas, 2001 ).
Why peanuts do not cause weight gain
Explanations for why peanuts and tree nuts are not associated with increased BMI can help us to appreciate their potential for weight management. The high satiety effects of nuts -due to their energy and protein dense, high fibre nature, coupled with their low glycaemic index (GI) is perhaps the most plausible explanation for the absence of weight gain on diets containing peanuts (Alper and Mattes, 2002; Sabaté, 2003) . O'Byrne et al. (1997) found that where subjects were given peanuts as a substitute for other sources of fat, in a low fat diet, despite being told to maintain their normal weight, subjects gradually lost 3 kg weight over a six-month period. Research into the satiating effects of peanuts has illustrated that 90 g (500 kcal) peanut snacks not only suppress hunger for 2.5 hours, compared to half an hour for other typical snacks such as rice cakes (Kirkmeyer and Mattes, 2000) ; but when eaten in addition to the normal diet 500 kcal peanut snacks do not cause the predicted weight gain as subjects compensate and eat less of other foods (Alper and Mattes, 2002) . Similarly 54-78 per cent of the extra energy supplied by almonds in a six month supplementation study was compensated for by reductions in other foods (Fraser et al., 2002) . New research has also shown that 300 kcal peanut snacks suppress hunger and reduce plasma glucose levels when consumed either as a snack or with a meal (Devitt and Mattes, 2005) .
Nuts are a rich source of dietary fibre, mainly in the insoluble form and dietary fibre is inversely related to obesity and BMI, independent of fat intake (Megias-Rangil et al., 2004; Slavin, 2005; Liu et al., 2003) . Diets based on foods with a low GI are proving effective for weight loss in addition to cardiovascular health (Brand-Miller, 2005) . Nuts have a low GI and peanuts, at 14, have one of the lowest GIs of all nuts (Henry, 2005 ). There appears to have been a reluctance to enthusiastically recommend nuts within low GI diets for weight loss, perhaps due to the precedence given to low fat foods, even within low GI diets. Ebbeling et al. (2005) has now shown that an ad libitum lowglycaemic load, moderate fat diet (which included nuts) may be more efficacious than a conventional, energy-restricted, low-fat diet in reducing cardiovascular disease risk and achieving effective weight loss. Increased satiation, due to the inclusion of low GI foods, such as nuts, with consequent dietary compensation would explain how an ad libitum diet could achieve effective weight loss, when traditionally one of the factors causing diets to fail is poor dietary restraint. (McManus et al., 2001; Anderson et al., 2001) .
The high protein and high unsaturated fat nature of peanuts may also contribute to the lack of weight gain associated with peanut consumption. Diet-induced thermogenesis is up to three times higher with protein than isocaloric amounts of carbohydrate or fat. Johnston (2005) has explored the role of protein in protecting against weight gain due to it's thermic effects and increased satiety and recommends this as one strategy for effective weight management. A high polyunsaturated to saturated fat ratio increases resting energy expenditure and diet induced thermogenesis since unsaturated fats are preferentially oxidised (Sabaté, 2003; Alper and Mattes, 2002) . A 30 week (11 weeks baseline and washout periods), cross over intervention study of 15 normal body weight adults looked at the effects on energy balance of altering the fat content of the diet by adding peanuts to their diet (505 ± 118 kcal/day). During the 19 weeks of regular peanut consumption resting energy expenditure increased by 11 per cent compared to baseline and there was no significant change in physical activity levels during the study that could account for this (Alper and Mattes, 2002) .
Faecal fat loss due to incomplete digestion and absorption of nuts may result in a loss of available energy. As long ago as 1980, it was shown that whole peanuts are incompletely absorbed with the undigested dietary fat appearing in stools. Similar findings have also been shown for studies using pecan nuts and almonds (Alper and Mattes, 2002; Sabaté, 2003) .
Possible explanations for the inverse relation between nut consumption and BMI found in epidemiological data are reverse causation and higher energy expenditure. Unlike lean people, obese people may tend not to eat nuts as they perceive that they are high in fat (Sabaté, 2003) . This may be partly true, although the results seen in intervention studies with nuts demonstrate that other factors must account for the lack of weight gain associated with daily nut intakes. Results from both the Nurses Health Study (Hu et al., 1998) and Physicans' Health Study (Albert et al., 2002) suggest that nut consumption is associated with more frequent exercise, although results from experimental studies do not support this. No increase in physical activity was shown in subjects supplementing their diet with almonds for six months, even though they lost weight (Fraser et al., 2002) .
Conclusion
More definitive research to directly assess the effects of nuts on energy balance and body weight is still required, however, peanuts have already been shown to contribute to effective weight loss when consumed daily as part of moderate fat, high MUFA, Mediterranean-style diets. Such diets are also relatively low GI. The research reviewed here illustrates the potential for regular moderate portions of peanuts, along with other nuts to play an important part in moderate fat, low GI diets that can be effective for both weight loss and CVD health. Given the crisis concerning obesity and type two diabetes, it is perhaps time to try new dietary approaches that may be more sustainable and practical in our fast food society.
